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DIGITAL BROADCAST RECEIVING/ IEEE 1394 cable 30 during a recording mode, is a rnulti- 

RECORDING APPARATUS AND METHOD program MPEG2-TS, and data transferred from the 

HD-VCR 20 to the ATV 10 during a playback mode is a 

BACKGROUND OF THE INVENTION single program MPEG2-TS. Here, the term ATV refers to the 

The present invention relates to a digital audio/video 5 American hi S h definition television (HDTV) suggested by 

(A/V) apparatus, and more particularly, to a multi-media Ihe Advanced Television Systems Committee (ATSC). Also, 

system id which a plurality of digital A/V apparatuses are tne AV/C suggested in the Blue Book defines control 

connected to each other via a digital interface commands with respect to VCR sub-devices, most of which 

In a digital A/V apparatus, a device can be controlled by relatC 10 mechaoical °P eration - 

other devices, which could not be achieved in a conventional 10 For exam P le » commands from a remote controller 11 for 

analog A/V apparatus. As an example, the High-Definition- lhe ATV 10 > such as fast-forward and rewind, can be 

Digital Video Cassette Recorder (HD-DVCR) Conference transferred to the HD-VCR 20 via the IEEE 1394 serial bus. 

defines a command set which is called AV/C CTS (Audio/ However, control commands to the VCR sub-devices do not 

Video Control Command and Transaction Set) so that an include commands for transferring information related to an 

operation command from a remote controller is transferred 15 MPEG2 s y stera e -g-» program number, 

to a target control device (called "local device") via the Thus, the MPEG2-TS is transferred from the ATV 10 to 

IEEE 1394 serial bus. Here, the IEEE 1394 serial bus the HD-VCR 20 during the recording mode. Here, the 

operates according to a standard related to high-speed data HD-VCR 20 should receive information required for parsing 

transfer, which is defined by the Institute of Electrical & the MPEG2-TS being transferred from the ATV 10, from a 

Electronics Engineers (IEEE). The IEEE 1394 serial bus is 20 user using a remote controller 21 for HD-VCR 20. 

used as an interface for connecting each device of a digital Also, the recorded single program MPEG2-TS is trans- 

mulli-media system, having an isochronous transfer mode ferred from the HD-VCR 20 to the ATV 10 during the 

and an asynchronous transfer mode. Here, A/V data is playback mode. Here, a program number recorded in a video 

transferred in real time using the isochronous transfer mode, 25 auxiliary (VAUX) region should be transferred from the 

and transactions required for communication, including HD-VCR 20 to the ATV Additionally, it is prescribed in the 

read, write and lock, are transferred in an asynchronous Blue Book to record the program number in the VAUX 

pattern using the asynchronous transfer mode. Also, control region of a tape. 

commands such as AV/C CTS are transferred in an asyn- However, the multi-media system of FIG. 1 requires a 

chronous pattern using the asynchronous transfer mode. 3Q separate remote controller for each device connected to the 

However, the contents defined by AV/C CTS includes ATV. That is, when a plurality of devices, being capable of 

commands relating to a direct/indirect user's input button, recording/reproducing a received signal, are connected to 

but commands relating to all operations are not completed the ATV, there is an inconvenience in that an operational 

yet, and are still being updated. Also, commands related to command should be input to each recording/reproducing 

the transfer of information which is not noticed by a user, or 35 device by the user, using a different remote controller for 

the notice of which is not necessary, are not yet provided. each device. 

Thus, it is difficult to achieve a single common remote Also> when selecting a program by parsing a program 

control for all devices. guide information (PG) for the MPEG2-TS in the multi- 

On the other hand, according to the articles entitled media system shown in FIG. 1, the HD-VCR 20 should first 

"Specification of Consumer-Use Digital VCRs using 6.3 mm 40 parse the program guide information in the multi-program 

magnetic tapes-Part 8: A TV Specifications of Consumer-Use MPEG2-TS transferred from the ATV. In order to display the 

Digital VCR" and "Specification of Digital Interface for parsed program guide information on an on-screen graphic 

Consumer Electronic Audio/Video Equipment-Parts 1 & 4", (OSG) display, the OSG of the program guide information 

which arc published by the HD-DVCR Conference, it is is transferred to the ATV 10 by being MPEG2-TS encoded 

prescribed that an advanced television (ATV) signal having 45 since there is no OSG transfer standard in the IEEE 1 394. 

MPEG2-TS (Moving Picture Experts Group 2-Transport Then, a user can input a program number corresponding to 

Stream) which is transferred using the IEEE 1394 can be an intended program, using an up/down key of the remote 

recorded by an HD-VCR using 6.3 mm magnetic tape. controller 21 for the HD-VCR while viewing the OSG 

Particularly, it is prescribed to transfer the MPEG2-TS using displayed on the ATV 10. Thus, this multi-media system 

the isochronous transfer mode of the IEEE 1394 while 50 requires an extra encoding circuit in the HD-VCR 20, for 

having a common format, i.e., common isochronous packet MPEG2-TS encoding the OSG, and the ability to parse the 

(CIP) header structure as in the case of a digital video program guide information from MPEG2-TS in order to 

cassette (DVC) called a camcorder. Here, the AV/C CTS is constitute the OSG. Also, the generation of the OSG is 

adopted as a control command. Also, the MPEG2 is roughly dependent on the VCR manufacturer, so it is difficult to 

classified into one of three: MPEG2-system, MPEG2-video 55 provide the same OSG consistently. Although the ATV 

and MPEG2-audio. A transport stream (TS) and a program parses the program guide information in transferred 

stream (PS) are defined as a transfer standard in the MPEG2- MPEG2-TS and displays the parsed program guide infor- 

system. mation on an OSG display, and a user inputs a program 

FIG. 1 shows a typical example of data transfer between number using the remote controller 11 for the ATV, the 

the ATV and HD-VCR. According to the definition by "Blue 60 program number can be transferred to the HD-VCR 20, 

Book", published by the HD-DVCR Conference, including since no command is defined for transferring the program 

articles entitled "Specification of Consumer-Use Digital number to the HD-VCR 20. 
VCRs Using 6.3 mm Magnetic Tapes", "Specification of 

Digital Interface for Consumer Electronic Audio/Video SUMMARY OF THE INVENTION 

Equipment", and "Specifications of AV/C Command and 65 To solve the above problems, it is an object of the present 

Transaction Set for Digital Interface", A/V data transferred invention to provide a multi-media system which can be 

from an ATV 10 to HD-VCR 20 which are connected by an integrally controlled by one input device, by transferring to 
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a recording/reproducing device only the transport stream of FIG. 4 is a diagram showing the structure of the PAT data 

an intended single program, from among the transport received by the tuner of FIG. 3; and 

stream of a multi-program received by a receiver. FIG. 5 is a diagram showing the structure of the PAT data 

It is another object of the present invention to provide a corrected by the PAT corrector of FIG. 3. 

multi-media system for transferring a single program trans- 5 DETAILED DESCRIPTION OF THE 

port stream corresponding to an input program number to a INVENTION 

recording/reproducing device, after a receiver parses pro- c - c , , J , . . 

nnmm.lL « iJkjidcpitc a a- x .u For convenience of explanation, an advanced television 

gram guide information in the MPEG2-TS and displays the (ATV) wi „ be described ^ an fc of aQ M?EQ2JIS 

(OSG) d^h m ,nformall ° D ° n an 0 "- SCreen « ra P hlC w broadcasting signal receiver, and a high definition videocas- 

^ / p y ' sette recorder (HD-VCR) will be described as an example of 

It is still another object of the present invention to provide an MPEG2-TS recording/reproducing device. However, any 

a method for transferring only the transport stream of an apparatus having a digital interface capable of transmitting/ 

intended single program, from among the transport stream receiving an MPEG2-TS can replace the ATV, and any 

of a multi-program received. MPEG2-TS recording/reproducing device can replace the 

To achieve the first and second objects, there is provided 1 HD-VCR, for the purposes described below, 

a multi-media system for transferring a single program Also, in order to simplify the structure of the multi-media 

transport stream comprising an input device, a receiver and sys tem shown in FIG. 2, only an HD-VCR 200 and an ATV 

a recording/reproducing device. The input device inputs a ioo are connected by an IEEE 1394 cable 300. However, 

program number of an intended program, and the receiver other digital audio/video apparatuses may be connected to 

having a first digital interface extracts a transport stream of the ATV 100 and/or the HD-VCR 200 by the IEEE 1394 

a program corresponding to the program number from the caD le 300. 

received transport stream, and transfers the extracted trans- In the mu lti-media system of FIG. 2, one remote control- 
port stream as a single program transport stream together , er 120 for the ATV (ATV-remote controller) is used. During 
with a corrected program association table (PAT) including recording, a single program MPEG2-TS is transferred from 
the program number and the program information corre- the i 0 0 to the HD-VCR 200. Here, the single program 
spending thereto. Also, the recording/reproducing device MPEG2-TS, corresponding to a program number input by a 
having a second digital interface records the single program user using the ATV-remote controller 120, is transferred 
transport stream transferred from the receiver via the second from among thc received multi-program MPEG2-TS. At the 
digital interface, and reproduces thc recorded single pro- same time> program association table (PAT) information of 
gram transport stream, and transfers the reproduced single the mu i t i_ program MPEG2-TS is corrected, and then the 
program transport stream to the receiver via the first digital corrected PAT information for the single program MPEG2- 
interlace. Here, the receiver may further comprise a program TS [s transferre d. During playback, a single program 
guide parser for parsing program guide information from the MPEG2-TS is transferred from the HD-VCR 200 to the ATV 
received transport stream, and an on-screen graphic (OSG) jqq 

generator for paying the parsed program guide informa- 35 pjQ 3 ^ a block diagram of a lransfer apparalus for 

lion on an isp ay. transferring a single program transport stream between the 

To achieve the third object, there is provided a method for ATV 100 and the HD-VCR 200. In FIG. 3, a tuner 101 
transferring a transport stream from a receiver with a digital se i ects a frequency band of an intended program from the 
interface for receiving a transport stream to a recording/ 4Q multi-program MPEG2-TS received via an antenna. A chan- 
reproducing device with a digital interface for recording/ nel decoder 102 demodulates the received signal, removes 
reproducing a transport stream, the method comprising the an error correction code, and extracts the multi-program 
steps of inputting a program number of an intended program MPEG2-TS of the intended channel. Here, the MPEG2-TS 
to be recorded. Then, a program association table (PAT) corresponds to an MPEG2 system layer, 
from the ; received transport stream is corrected to output a 45 Here? (he MPEG2 system layer will be described briefly 
corrected PAT including a program number corresponding to for easy understanding of thc prescnt invC ntion. One P ro- 
lhe input program number and program information corre- gram is constiluted of video information, audio information 
sponding to the program number, and then a transport stream and ugcr data information . According to the MPEG2-TS 
corresponding to the input program number is extracted defined by the MPEG2 system layer, video data information, 
from the received transport stream, and transferred the 5Q audio data information and uscr data information CO rre- 
extracted transport stream, as a single program transport sponding t0 a plurality of programs are time-division mill- 
stream together with the corrected PAT, to the recording/ liplexed into one stream The MPEG2 . TS incIudes program 
reproducing device. specific information (PSI) such that a receiver can properly 
BRIEF DESCRIPTION OF THE DRAWINGS parse the audio data information, video data information and 

_ , , , „ , 55 user data information corresponding to an intended program 

The above objects and advantages of the present invention during demultiplexing, 

will become more apparent by describing in detail a pre- KA . r f . 

F , , .. . ,v r -,u c , .i_ u i Most of me ps * 15 10 taole form, such as the program 

terred embodiment thereof with reference to the attached , uu m A T\ * k , / n x^ j 

, ... association table (PAT), program map table (PMT) and 

drawings in which: conditional access table (CAT). Here, the PAT and PMT arc 

FIG. 1 is a diagram illustrating a conventional method for 60 imp0 rtant. One PMT exists per program. In the PMT, packet 

MPEG2-TS transfer between an ATV and an HD-VCR; identification numbers (PIDs) with respect to transport 

FIG. 2 is a diagram illustrating a method for MPEG2-TS stream packets including a video stream and an audio stream 

transfer between an ATV and an HD-VCR according to the 0 f the corresponding program, are summarized by items. 

present invention; Here, the video stream of the program is represented by 

FIG. 3 is a block diagram of a transfer apparatus for a 65 PID=XXXX, and the audio stream thereof is represented by 

single program transport stream according to a preferred PID=YYYY. Thc lengths of the transport stream packets are 

embodiment of the present invention; fixed at 188 bytes. 
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Since a plurality of programs exist in one transport stream 
(TS), a plurality of PMTs exist in the TS. Thus, a synthetic 
table is required for connecting each program of the TS with 
the PIDs of the PMT of each program. This synthetic table 
is called the "PAT". Since one program is expressed as one 
program number, items of the PAT are constituted of infor- 
mation giving the relationship between the program number 
(=XXXX) and the PMT PID. 

Meanwhile, a PAT parser 104 extracts the PAT packet of 
the multi-program MPEG2-TS output from the channel 
decoder 102 to parse the PAT via a switching controller 103, 
and outputs the PMT PID of the program, corresponding to 
the program number which is selected by a user and output 
via an ATV microcomputer 109. Here, since the PAT PID is 
set to "0," the PAT is extracted by checking whether the PAT 
PID is equal to "0." Also, the PAT parser 104 checks whether 
the input signal is the multi-program MPEG2-TS, output 
from the channel decoder 102, or the single program 
MPEG2-TS, transferred from the HD-VCR 200 via an extra 
header inserter/remover 114. This check is based on the 
parsed PAT The PAT parser 104 then outputs the result to the 
ATV microcomputer 109. 

Here, the PAT of a received multi-program MPEG2-TS is 
shown in a table in FIG. 4. As shown in FIG. 4, the packet 
IDs of the PMTs, including information of the programs 
corresponding to each program number, are arranged in the 
PAT. 

A PMT parser 105 receives the PMT PID from the PAT 
parser 104, and parses the PMT to extract a video PID 
(V_JPID) and an audio PID (A_PID) of the parsed PMT A 
video decoder 106 separates a video stream from the multi- 
program MPEG2-TS output from the channel decoder 102 
according to the extracted V_PID, and decodes the sepa- 
rated video stream to display a decoded image signal on a 
display (not shown). An audio decoder 107 decodes an audio 
stream from the multi-program MPEG2-TS output from the 
channel decoder 102 according to the extracted A_PID, and 
outputs a decoded sound signal to a sound output device (not 
shown) such as a speaker. 

A PG parser 108 parses program guide information (PG) 
from the multi-program MPEG2-TS output from the channel 
decoder 102 to output the result to the ATV microcomputer 
109. 

An on-screen graphic (OSG) generator 111 mixes the 
program guide information with a graphic signal used as a 
background screen, generated by a graphic source 110, or 
with the image signal decoded by the video decoder 106, 
under the control of the ATV microcomputer 109, to thereby 
display the result on the display. Here, a user inputs the 
number of an intended program using the ATV-remote 
controller 120. The OSG is reproduced by the ATV 100, and 
the same OSG is provided, regardless of the manufacturers 
of the connected apparatus. Also, it is unnecessary for an 
HD-VCR signal processor 205 of the HD-VCR 200 to parse 
the program guide information existing in the MPEG2-TS. 

Here, an on-screen display (OSD) generator for generat- 
ing program guide information may be adopted instead of 
the OSG generator 111. Also, all elements between the PAT 
parser 104 and the OSG generator 111 may be referred to as 
an ATV signal processor. 

Meanwhile, during recording, a program number is 
required in order to extract a single program from the 
received multi-program MPEG2-TS. The program number 
is selected by a user, and is required for parsing the PAT and 
PMT information transferred to the MPEG2-TS. The pro- 
gram number is also required even when the transferred 
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MPEG2-TS is a single program MPEG2-TS. This is because 
an MPEG2-TS syntax defined in the MPEG2 system layer 
has a common format for both the single program MPEG2- 
TS and the multi-program MPEG2-TS. 
5 In the case of the conventional multi-program MPEG2-TS 
transfer, it is impossible for the HD-VCR 200 to extract a 
single program without the transfer of a program number. 
However, when the ATV 100 extracts a program, using the 
program number input by a user via the ATV-remote con- 
10 troller 120, and transfers the extracted program in the form 
of a signal program MPEG2-TS together with a corrected 
PAT for the single program MPEG2-TS to the HD-VCR 200, 
the HD-VCR 200 can recognize the program number with- 
out needing the extra transfer of the program number. That 
is, when the single program MPEG2-TS is transferred from 
the ATV 100 to the HD-VCR 200, the HD-VCR 200 can 
automatically recognize the program number, since only one 
program number exists in the single program. Thus, even 
though the ATV 100, receiving the program number via the 
2Q ATV-remote controller 120, does not transfer the program 
number, the HD-VCR 200 can recognize the PMT PID 
based on the corrected PAT and select intended audio and 
video packets based on the PMT. The above facts can also 
be applied during the playback mode. 
25 Thus, a PAT corrector 112 of FIG. 3 corrects the PAT, to 
make it suitable for a single program MPEG2-TS transfer as 
shown in FIG. 5, based on the PAT parsed by the PAT parser 
104. In comparison with the structure of the PAT received by 
the tuner 101 shown in FIG. 4, the corrected PAT structure 
30 shown in FIG. includes only a single program number, PMT 
PID corresponding to the single program number, an 
optional network PID, and an optional program number "0" 
for the network PID. Also, the corrected PAT structure 
differs from the PAT structure of FIG. 4 in the hatched 
35 regions, that is, the section length (section_length) and the 
error correction code (CRC32). 

A single transport stream extractor 113 extracts the single 
program MPEG2-TS corresponding to an input program 
number from the multi-program MPEG2-TS output from the 
40 channel decoder 102, and outputs the extracted single pro- 
gram MPEG2-TS, together with the PAT corrected by the 
PAT corrector 112, to the extra header inserter/remover 114. 

Here, the switching controller 103 outputs the output of 
the channel decoder 102 to the PAT parser 104 and the PG 
45 parser 108 in a display mode, the single program MPEG2- 
TS output from the single transport stream extractor 113 to 
the extra header inserter/remover 114 in a recording mode, 
and the single program MPEG2-TS, transferred from the 
HD-VCR 200 and output by the extra header inserter/ 
50 remover 114, to the PAT parser 104 and the PG parser 108 
in a playback mode, according to a mode switching control 
signal output by the ATV microcomputer 109. 

Meanwhile, a transaction layer, an IEEE 1394 serial bus 
management layer, a link layer 115 and a physical layer 116, 
55 which are various layers of the IEEE 1394 protocol, are 
referred to as a digital interface for the ATV. Here, the 
transaction layer and the IEEE 1394 serial bus management 
layer are installed in the ATV microcomputer 109 as soft- 
ware. 

60 The HD-VCR 200 is roughly constituted of a digital 
interface including a physical layer 201, a link layer 202, a 
transaction layer and an IEEE 1394 serial bus management 
layer, an HD-VCR microcomputer 203, an extra header 
inserter/remover 204 and an HD-VCR signal processor 205. 

65 Here, the transaction layer and the IEEE 1394 serial bus 
management layer are installed in the HD-VCR microcom- 
puter 203 as software. 



